o:ft in inches and fiUed with a rubber bulb of about 100 C.c. capacity. For use in sand of even texture the glass of this pipette need only be 5 mm. in internal diameter and 1 mm. in wall thickness. Further, it should be of uniform bore without constrictions or swellings. PROCEDURE. Observations were made at a number of stations at measured distances along the course of the stream from H.W.M. to L.W.M. following the retreating tide. At each station samples were taken of 1, the flowing water of the stream, and 2, 3 and 4, the water in the sand at a depth of 2, 4 and 6 inches respectively.
The taking of the first sample from each station presented no difficulties. Samples 2, 3 and 4, which were from the sand beneath the flowing water, were procured by compressing the bulb and pushing the graduated end of the pipette into the sand to the required distance. The bulb was then allowed to expand slowly so that a quantity of sand and water was drawn up the tube. If the pipette be withdrawn and held vertically the sand will collect towards the open end, whence it can be ejected and the superincumbent water poured into a collecting tube and labelled. ' At 'each station, before taking the samples, the depth and surface speed of the flowing water were measured. The speed was estimated by floating a thin slab of cork, 6 in. X5 in. in area, on the surface of the water and measuring with a stop-watch the time taken to cover a known distance.
The depth of the water over the sand was measured with a thin glass ruler placed so that one of its edges was against the flow of the water.
The temperature of the atmosphere and of the flowing water was then taken.
.
The results at first sight appear to be somewhat erratic, but allowance must be made for the difficulties in sampling, as it is impossible to avoid slight admixture of water from higher layers when taking samples of those below.
As was to be expected, the flowing water was found to increase steadily in salinity from H.W.M. to L.W.M., although the final salinity was much less than might have been anticipated.
From the curves (Fig. 1) showing the salinity of the water in the sand 2.t different depths there appears to be a possibility of dividing the area between H.W.M. and L.W.M. into three well-defined sections as regards the water in the sand, viz. :-1. A section from H.W.M. down shore for a distance of 90 yards in which the salinity increases with great rapidity. This would seem to indicate that towards H.W.M. and L.W.M. the salinity of the water, at least in the shallower layers of the sand, is subject to a certain amount of fluctuation with the tides, whereas in the middle portion there exists a condition of greater sta~ility which may be explained in the following way. In each of the three sections a different set of conditions prevail. Section 1 is under fresh water for the greater portion of 12 hours; Section 3 is under sea-water for the greater portion of 12 hours, while Section 2 is under fresh and sea-water alternately for approximately equal periods. Also, during neap tides Section 1 is never under sea-water, Section 3 is always under sea-water, but Section 2 is subject to both sea-and fresh water.
At most, however, the exchange in salinity between the overflowing water and the water in the sand must be extremely slow. For instance, although these readings were taken within a short period of a spring tide the salinity of the water in the sand at H.W.M. and L.W.M. at 6-inch depth was considerably different from that of the overlying water. The two areas over which the graphs are drawn is an attempt to express this in another way. Assuming that the slope of the beach is a straight line between high-and low-water mark, the time that any point between H.W.M. and L.W.M. is U!1derfresh water or sea-water can be found approximately by comparing the relative lengths into which a vertical from that point is cut by the harmonic curve.* For example, if it be desired to determine the time during which a point 180 yards below H.W.M. is under fresh water, it is only necessary to take the vertical AXE. Then the proportions of sea and fresh water will be (since total time . The relation between these and the salinity of the water in the sand does not appear to be very clear. Certain factors, not met with in the case * This simple harmonic curve was drawn in accordance with the formula h=:it r Cos (f where h= height of tide above mean tide level.
--r= range of tide. 
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of streams which flow over a more coherent bed, also appear to disturb the relationship between depth and speed. When a stream of fresh water flows over loose sand of even texture ripple-marks are rapidly formed. These impede the progress of the water so that, in the first instance, although the surface layers may be travelling at a fair pace, eddy formation may cause other degrees of speed or direction of flow in the other layers. The second stage occurs when the ripple-marks form a bar great enough to force the stream to change its course. This change of course take place with great frequency. In the deeper pools, also, certain peculiarities are noticeable. The walls are much more vertical than might be expected, so that the through flow is limited to the surface layer while the rest of the water eddies slowly round. In these experiments no apparatus was available for estimating the speed of any but the surface water.
From this it will be seen that-there are a great many small factors which playa part in determining the speed and volume of the flowing water and its effect on the salinity of the water in the sand. Some of these factors would appear to balance others, so that, for the present at least, it might be advisable to disregard variations in speed and depth, and, by taking an average, consider them as constant (speed=1'2 feet per sec., depth=250 mm.).
CONCLUSION.
In conclusion, it would seem that a stream of fresh water passing over inter-tidal sand has little effect on the salinity of the water in that sand to any great depth. In all probability, at a depth of 10 inches (although, doubtless, grading down slightly towards H.W.M.) the salinity will be similar to that of the sea. Organisms, therefore, which burrow in the sand may easily remain under tolerably constant (salinity) conditions no matter what be the state of the tide.
